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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely realize prevention of 
infiltration of hydrogen into a capacitance insulation film of a 
ferrodielectric material capacitor and micro-miniaturization 
of a ferrodielectric material memory device. 
SOLUTION: The ferrodielectric material memory device 
comprises a lower electrode 109, a capacitance insulation 
film 112 consisting of a ferrodielectric material film and an 
upper electrode 1 1 3 which are sequentially formed on a first 
interlayer insulation film 1 05 on a semiconductor substrate 
100, and is also provided with a plurality of ferrodielectric 
material capacitors allocated in the word line direction and 
bit line direction. A first insulation hydrogen barrier film 1 1 1 
is embedded between the lower electrodes 109 of a plurality 
of ferrodielectric material capacitors allocated in the word 
line direction. The capacitance insulation film 112 common 
to a plurality of ferrodielectric material capacitors allocated 
in the word line direction is formed on the lower electrode 
1 09 and the first insulation hydrogen barrier film 111, the 
upper electrode 1 13 common to a plurality of ferrodielectric 

material capacitors allocated in the word line direction is formed on the common capacitance 
insulation film 112, and a second insulation hydrogen barrier film 1 15 is formed on the common 
upper electrode 1 1 3. 
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[ 0 0 5 5 ] 7 - F«*A<C JUtTttM 1 o 9 nxm 
l©«Ht*«/<y7«l l H>±«ctt, HSPIfflBJ: 
0 4 0, 9- Ftt*tt(C£.ftiHMf* * * 
<p££$fei»li 1 1 2 3«»S*lTfc9 . &sete»ig 1 
i 2Kfctt&JbAS&4>£»l 1 0<B±«cttfBDSbWE 
.«3*VtV£. ttHHIl I2©±«tt, 9- Fit* 

SftWLfc, TttBSl 0 9. SftfUIBl ! 2W±M 

sffi 1 3^^or^«f*+^^t^^^nrc^ 

44*CC % S£tej*Jgl 1 2SO'±g|5*Sl 1 3i*, 9 
- K«*l«t£*^^©ai»*#* + ^^* J:0ft4* 

*/«t>*»cfc»ctttt6ivci*4. 

[ 0 0 5 6 ] ±SU^S 1 1 3«!>±k:«. JSHigfQlS i 1 

r^o, tf«2ctt»tt*«^M7fl 1 1 zvmmmt 

4. cmcjrvC, 9~FM*N(C)Mm<DBMB<t 
+ * / <S/ * J: D ft 4 * * / < ^ * W tt. «Btt*$/ < U 7 
tt 1 0 8 . Ml WfrkS^'J 7K 1 I 1 Stf »2 © 
«Mttt*3RMij 711 ! 1 5K J: -*r*±iCHfclva* 

4. 

[ 0 0 5 7 ] 9 1 ©Sfe1te»ti 1 0 5 ©±tcl*. 92 © 
<ftlltt*X/«J78l !5*H^J:5KS2©Br««t 
til i6MMSn ( 8**2©JSBttlMl !6©±K 
ti* 1 ©&PS28 1 1 7 Kcnt2 ©&EE4* ! 1 8sWK 
«S*va*4, SU©&BEW1 ! 7 £M i ©&££* 

«fittiti« i o 3 b t it. m\ omrnwm 1 o sso' 
mz tommmu wetc nu&xnftji 3 03 > $ » 
h^yi i9Kj:->rttfc3nr<r»*±£tt:. £2© 

ftBBtt 1 1 8 tmZQ&iB&Tfflllt&a 1 0 4 tit 

m 1 ©s B&&H 1 0 5 mm 2 <ommm» 1 1 e k 
tt3*vci»4. 

[ 0 0 5 8 ] ^<HKi»S(CRftHMIt>« u 
J: 4 £ . 7- FB*i4K&fctf tttfttfllft* * 
/<f *©TSBBS I 0 9 H±©B(CttiR! 1 QfMttrfcS 

^f>J7tti 1 i^tt&sivci*4fil& < c*'? , c. *u 

©«»i*X/<l'7gl 1 1CC«5M*«. 9-FM*MCC 
tidHtMWMt */<v*©TSWI« 1 0 9H±© 
B©iWCt*/< i > ??4f£24tt*ft I*, cwtto. 

/ < * - ^ > y £ ttft ^ tew* * p ©(asm* ^£ o 
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&§tfftt,*©C &&SI**fr'<S'*FH^Ht1*< 
l/C-rf* « -fe*7 U4©fifS&<5«T*C 
[ 0 0 5 91 **:, 9- K^flfc£.*tg»©a&®* 
9 ft4**/*f*W*. «tt&fc£/<U7 

iii 08, m\<omm*»><*)Tn\ 1 \stum20 

tMtt*X/f V 7B 1 ! 5KJ: -? T«±K:ttbtVCl*4 

B»+r©J5WeEA* S JVC <> , +*<1>*Q> 
10 SSteSIi! 1 2«cA9WflAt , «*tt«UteRgubt > 

[ 0 0 6 0 ] UT, *J»©-JdHB«fl««lil«:»6 
KMBfM * 'J ^SCC^i, i-c, B 3 « *JR O ft* ^8ft« 

[0 06 ! ] *«6«©-*fiS©3»Kl^V»t:tt, @2tC^ 
20 fJ:^tc, 9-F«**l«:**«ffl|«|**tM^jrj:o 
ft h * * j «s/ ^ 9UB±cMI«: UMHVRMS * *vc 4a 0 , 
tf^tc» 2 ©«■«»■ 1 1 eiMaM&sn-Ci^ll 

»©* ^ ^^>5llHdb©B^ttiaB*».«« n-c*>& 

Wttt*X^V7«i 1 1 . S»$HBl 1 4&VSf2 

[ 0 0 6 2] *^<^*J^9^)^m«^(S*«»@ 
30 «icMBMtt4d^<U7Bl i 

1^*$^*, l-fl[*|fl|ie:iR0^am^>^ 
*<&T»@S1 0 9ra±<Cf4*c*JC--Ci^*-i>yr 
*!&Httftc*. C<^>fc«>. tf? Ht*|H<cB*)ft9TB 
M 1 0 9B±«H«i^< lit^tU Wl^-f 

[0063] ^*rt-rf*y^g<3Wg«ffih^> 
5?o>iS^<: . AX/ < 'J 7IUHMS nr l i 

^XttttrBST 4fc»*ctf 4 ^*X|f B«* T©««a 

'J ttBODId. *XA^K h ^ >S>^ >tc*W *fe» 

^IS^iJC^r. *XA^if2 h ^ >i>^ JKCtttW4fc» 
OHB«:B3lKnBr««© < C, h^^^X^^tifiS 

SO [0064] UT, *ftncD-AMd!$a(C«6«RS* 
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>**'JSS©sS£l&&lC^<,>t\ H 4 (a) -(c) RWB 

5(a) -(c) *#BBt.«r*6SH8*4. 
[0065] *T, 04(a) K^c*:5K % B»O0ST 
i (Shallow Trench isolation) 1^5? K J: 0. f>Ja 

><fcOft**?gf*£tS! 0 0Q*Bft«»9£B«l 

Ol^Uca e^DC-CMOS^u-feXlCcfcD, ^ 

sites i o o±(cfctt*s?£*HRtai o i«*h 

fcS«tc, * f -h«tB*ftl*Ty-h«Bl0 2*B 
At/ (13 2 *JM1) s *W*S«10 0©*ffl 

BKfctt* y- h^s i o 2(OH«te: . v - k u 

4 > £ ft 1 MiU^tUffi 1 0 3 A . 10 3 

& > * u -fe jU t b 4>B«»£B 2 GBB&ftMSttB 

5 1 0 4 Cfttt ct 0 , F «ft 1 0 2K 
^»10>T4«BM:fcS10 3A t 10 3BJ:0ft*^ 

[0066] awe, ^f*Sfi 1 0 0©±«C. BffttB 
Bh?>t>x*eB^J:*K. BPSG«J:9a*»l 

owntftttB i o 5 &i&£Ofc&, * i (Djannwi 1 

0 5 Tttas* 1 OMATMMIIUI ! 0 3 AK« 

£7M»rtttm 1 0 4 cc»tt$n«*2<D3 * Y * 

20:»* *? t>*~)i>0>M&&.O'&Ml£* AX* >U > 
y&VZXb \ 0 n mOJSS * * >B± C V D&K 
J:* 1 Onm®e$«:iS^S(t?-^>B<t<:JI!S«l»b 
fe». CVDBKJ:*), !Pia»*2©a>*^h*- 
JUCABBWCB 1 «W8B«*B 1 0 5©_btC±ElCm 
-j-C ^^>JH«:iBAO. CMPBfcJ: 
♦J. »>yA9*>K(C«(t«»l«)IIMaCHRl 05O 

0 7*»|W*. 
[ 0 0 6 7] WE, -a v * U > ifttlCX 0 , * 1 <DJS 
felteS*! I 0 5©±cc«ittf 4 0 n tnC-B;*6?rr&T 

1 <tA I £<9£^08{IABfriiE»Ofcft. U 
> yStc J: 0 . Sf t4Mto±fc, B*tf l 0 0 ii 
StftT&lrB. SOnmMKSeirr*! rOi B 

aw i o o nmajvs**? &p t B<i:oft&BBB6 
bbu *0». cnfeBWBawBfbBui*^*-- 

>*VC, 04(b) CCnttM^CC, TiiAliCD^ 

B. I rOj BBPP tBaftflB£9**TlMfel 
0 9RV±BBB44I*1 10 ft. BBB 

*B^«rBi 08ift*Btor«. l\tk\to> 
^©BIMWWttttT. T i 6 A 1 iOdftB. T i 
<t A 1 £0^fiM>BBfb«0UU*T i NB*Bi»r«> 

[0 06 8] 53WC. CVDBccj:t}. TBSttl 09. 
±B«B4>flt& 1 1 0 atf SP 1 OBBttBB 1 0 S0>± 
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£±fitcm-?*C. 400nmOBS«:irr«SiiN,B 
tBBl/fcft. CMPSKA0S iNBtWItLr, 
04(c) K^T^K, TSI^S ! 0 9H±©HRcrF 

asss i o 9 £±&s&<tiatf i i o mwccb i <m 

fi*S^'J tb i i i G>±a&, T£P*S i o 9©±b 
atf±ms4>BBi i Q<o±mt&&m-ic*Zo 

It. Si.N.B^U-C. SiONB. A!,OiB, T 
io i O, B v X(*T ! t A 1 &0dft0BftMft£U< 

[0069] atlC, 05(a) CCS^A^^ Ab*>*TS 
TSSBSl 0 9. ±BSfi44ttBl 1 oat> 
Bl®«»tt**^yrBl ! BAtfSBT 
jiJ: 0 ft 0 i 0 0 n m<DM 5 & W?*33r«*B£JKfR 
SfcBBB^B^^-^^y-riCi^J:^), 

k ? - K«itatEtt*TB«& i o 9 acw i oieani* 
B/ < ij rig i i i 4>±ccttaic£A3 nn^>±su«s* 

20 JiW*. :XtC. ^M^^M>^tc^0, S3te»g! 
1 2 0C«±CC 1 0 0 n mfl>Ji3 «rWT* P t B&£g t/fc 

SPtg^^^-^>yur, ^5iie»©i 12© 

±«±B«Bi 1 3 Zfti&rho Chia*J, TSU^S 
! 0 9, SSSfi»l£ 1 ! 2S9lMi 1 1 3 £0ft* 

[ 0 0 7 0 ] 3WC, 0 5 (b) t>cth?£>><>c > ±suss 1 
1 a^cmicDBBtt^cB^urBi 1 i«d±«:±Hk: 
30 Mo'C! 5 0nmOB$«:«r6NSGK<:4BUc 
B. S*NS GB^^?- FB1M<CB^B 

sjflHt+^^^'^j: 0 ft ^ * * » 5ijao'5«* + / < > 
^ J: ^ ccm* - ^ > y ox . NSGB<fc0 ft «B«l«a 

Bl 14 *««M"*. 

[ 0 071] a k, sMgfnB 1 1 4 a 1 

*S'<'J TB 1 1 1 ©±K:*BStca->*c, 1 0 0 11 
®5^Wf &B20BIIB4cX/<U7Bl 1 5ttiBO 
B20>l6»44*^<'jrBl 1 &ac/BlC!^fi» 
40 B4cB^U7Bl 1 1*. 7- KB*fttcat-i«BW# 

++^^>^j:oft&+*^>^wa^a+tM^^to 

BB^BBr«±B«W>BBl lOimbMiMC. 

4UcW20Wltt*»M'J7Bl l5©BB»i^*- 
^> ^SnfcS 1 (Wfitttt*«M U 7B 1 1 1 CDBBB 

^f* 1 1 5? j: fj ft & * + m « / ^ 9)J««@4i*S. > < y 
7B 10 8, St2(WB»14*SMij 798 1 1 5StfB 1 
0>«BttA3&<!;7Bl l i«cj:i)«±icBfci»*. 
50 [0 07 2] B2€!)tttttt*BMU7Bl lSil/TT 
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Si ON©, A 1,0,11. TiOi m. T » N98Sl/< 
t*T i £A ! £1*1 iiA! 6V>££0>m 

tun. mmmu<it^m\^9i^m^i>ctifix' 

[0073] £C*X\ ammtLl 14ti, 
>^KJ:0^3ftfcg£teiSl£l 1 2&tf_LgpsiSi 

2 v>mttt*&'< y re 1 1 5 <DS£te»Ig 1 1 2S.U 

[ o 074] ffl o-c, mz y r« 1 1 5 

£^t, S i NK, Si ON0L A 1 ,0, §8u T i 0 
•XBT ! <tA 1 t<^£<D&it$mmo>J: J >tCt3>il> 

?^anAcM«m*&«&(ctt. $«s«itti 14* 

1 0 0 7 5 ] B 5 <c) tCinf J: 9K % 3 1 am 
tt«§BlC5C±tc. ?3ftfc£2©tBj^ 
**^yr«l 15 NSG&ftDft&S 
2CDeS!ffitHSl !6*£g|l/fc&. ttS20!Bntt«» 

[ 0 07 6] JXIC, © ! GWHififltt 1 0 5 B0*2 4> 
SBISUi 1 1 6 tc, sn cc-A#£i^M£f*B 1 0 3 
B <B2 6«8> *c»tt3ti^3©3>^^h*-JU 
WfH20)USft^RllMtlU 1 0 4tetMSft«»4 
<E>:3>*»t*-Jl'*S«tpfcft 1 SS3tf>2 

awiA/c, mz<D*>*9 y-^vtfx 19 (B2«* 

[ 0 0 7 7] IttafRBtetiH 1 1 60i(CA ! 
ffcftBfcfcWOfcflt a*A 1 -^I/^l* 
X. mi ©&HE« 1 1 7 50'M2 CO^fltt 1 1 8 <rS 

[ 0 0 7 8 ] Ml. -*#w©-*ifc©»K:*5i^ri*. 

©SMS** «3«-Fe9*(aiCC«j5c8B[* 

>-r<s/*«>T»«s 1 0 9m±o®icm 1 

€MBWfcfcX^>Jrtt! 1 lfttBtt&Sn. S-Kttfr 
AK£*&fe£5»3tt* + J<*>*©T**S 1 0 9S 
CXgi 1 ©«B*tt**J< U 7B 1 1 1 ©±K, Kfll* 

1 1 2fflMKtl. 1 i 2tD±K, ? 

ttMl 1 3MNASn. *ilO±S|JS£i 1 1 3&« 
9£9cc*20lMMft*li'<iJ7ai i5#»*snr 

assffi 1 0 9 H±a>«tcs! 1 4>«tttt*X'< «j r b 1 1 
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Hi 1 1<D±K. tr? tM^cctt*tttfl>BR«** 

&£*8*|gl 1 20>±K. tr? H»Wr^tCffi^»»(^ 
SJSf** * *ccfta®±tm8 1 1 3 ft, 
ftB®±«SBl 1 1 3tH4J:9fc*24*aitt*S 
MijrBl 1 5*VAStvci'*4l&'Cft<9'Ct£l». 
[0 07 9] 

f ^.JW^fti^-C, 3»«#4F *Bldb©IBIl«r 

tt<ur, ^*ij-b>U7u-/r>i*rtt«BW*^*«* 

20 [B 1 ] *ftW®-*We»K:ff*»BW#-rf* VttK 
(09- K«L«A«DftiBB 1 C«6 # 
[B2] 'JSS 

c@3] *#m«HKiwAoK*(ii(cff«amm^ 

[B4] (a) -(c) tt t *A«<0-«tt«fll(C«d9aK 

^ u OH)iti^ift«r Mitt 

[05] (a) -(c) tt, *»i!a>-^!i»*CCift«ni 

[B e ] sx«a0a#> * u unniHr* ^. 

100 ^«f*5ffi 

I 0 i 

102 '/-hSft 

10 3A. 10 3B B 1 

104 ©2©SS»S^lti««:aS 

105 Sl<D®f!Simm 
40 1 06 

107 »2©3>^>h^y 

108 ««tt4dR^U7K 

109 T^*S 

I I o ±Sis*S*Jili^ 

1 1 1 Sl0IMItt*S'<V7fll 

1 1 2 sa^^ig 

1 1 3 ±»*fi 

1 1 4 SMISfOli 

115 &2<TS<mVL*%^ i )T& 

so 1 1 6 &2<Q®mmm 
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(10) 4*^2 0 0 3- 174 1 45 

17 18 

117 si®6jasai * 1 1 9 m3<D*>$*b*yy 

118 &2<Dmtm * ISO m*(Q3>$Z\>*?!f 



[HI] [@6] 




108 108 106 



no m 109 

104 J 107 /]03A\ 
108 108 106 
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(11) 13H2003-174 145 

[B5] 



112 113 




7Q> h"t-~SHEttfc0 

F &-jU\&%) 5F083 FR01 CA21 GA25 GA27 JA02 
JA05 JA15 JA17 1A19 JA38 
JA39 3A40 1A43 JA56 m05 
M06 MU7 M*20 KA01 
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